A novel test procedure is suggested for the exploration of interfacial bonding strength under combined stress states using a test piece in which a single sphere is embedded in its center to avoid a generation of stress singularity at the edge of bonded interface between two materials. The combined stresses are applied due to combinations of tension, torsion and bending loads for a tensile specimen, and by shifting the position of a sphere from a center for a three point bending specimen. Quantitative analyses of AE signals combined with finite element calculations in which thermal residual stresses are taken into account, lead to local interfacial debonding criteria under combined stresses.

